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^bfcl APT : Improved APT) & 5lgi&HIi& (F^-frO #j£<JBV^ 

[0 0 9 7] 

itMs&vMj >^xis TNjRs^iR^&ttttt- <5£&<z> i APTii F^-r 
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[0 0 9 8] 

•r&t>*>, »s-^mj v^^sis TN«a*3%iR^-&ffii&'rsfc»© i apt 

^ftfe llfflS©#^SIit.K:i^5l3&i^ra*i«*< "5. 
[0 0 9 9] 

p t £8«r k ^ >f a & ffl v % x u ^ mffi miaj&m k. & z> %omtt> & i^i-e^ s 

[0 10 0] 

01 o J3«fcrmi i*4, i APTmmF^^rtom&%:Wim-?2>fr#><z>m.m® 
zi3T% vr tta#ii*icff«sjcfiJiiiati's«EET**»;, vc km^fsicepins 

[0 10 1] 

tl-€*lSt3feStt*. /DOFFfe^#n-U«*/I/T?&5»&lCfei:t?K9 
[0 10 2] 

e>tiTVN^o «*3ESiihhu 4 n>hn-5 («-9i»ffitiaei) ii^f?K9 
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[0 10 3] 

if IHia«& 1 4 ^Mbfc^f - f T'^S. DATA ii, TKUyS/>y» 

«#as«iia»ii 4««^lw K^>f a i 3 K:«*&3n*/DOFF##T?*y, 

/DOFF2ifttifIi@%l 4 *MfrfcLfrK^>f ^1 2iC£y&£*l£/D 
O F Ff§-J§- 

[0 10 4] 

2lC^-TX^-h## (STARTff) -e^>^o STARTfftt^'fTiCj: 

mmmm^mztezm^-e % <fc v^ u ^f r - # ©Mt-fesM p 
p u & e> m tt $ ti s #i $ ti t v % & „ 

[0 10 5] 

@13tt, ffll©||;&g©^MiC£tt5#-^g|[in&l 4 0MM5:^t^n7 
^®T'feS 0 SI 3lC^*rM^^iaS&l 4lCfeVNT, 0. 5^>f>^ffitmS&2 
114, LPf^S: hU^fcbTa^fflWCD l/2©#>f *>^£&£U 
-f $ >?X'\s'<)\,1$&M&Z> J:3fc#-i§-£i&3l*tJlin&2 2Cffiij-t-S„ 
1 »^2 4}i, FRf§##A;fr3*ifce>. (N-l) fe^'JtyhU LPf# 
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as i ~# 5 ©j£«» (jkt, mz&m^t^?. ) 25, 26, 27, 2 

Co 1 0 6] 

mafDms&2 2tt, doff$!iw0{&3 l^^^Tx^i^n-KMi 

T*&*Ui. 0. >^ffilHi&2 l©m;fr#-5§-£M#-i§-hbTfT F^-f/11 2 

^2311 «*##<WJBUC£SCT, DATAf^t Lt, #-5*!f#lB» 1 1 

K7>f;U 3 jcm^Jt-So 

[0 10 7] 

-y^ff^v ht6„ h75Wf h£*lfcZLfcte:DOFFM$Iimg&3 

1 tcitfcisnso x^-h77^i, dof Ffg^iag&3 i omBizmv 

T'JtybStlS. DOFFWEIB&3 1 X# - h 7^ V h £*IT 

S^JBJC^T^fgU i«#§2 5, 2 6, 2 7, 2 8, 2 9 (Dffi7J©^lCjS 
DT. JflK5>f^l 3IC/DOFF 1 h £ fxK^>fA12K: 

/DOFF2ifmS. ||3lfnil!i&2 2}Cf LTTX^f^S:^, 

ir i/* # 2 3 iztt vxm^m^^^^^o 

[0 10 83 

2 6, 2 7, 2 9lt U-fey hgp (^l©^Pg) <D&Z*A. ^Jfr&ng|S (^2© 

k#>tc^#e>*iTv>£o #Jtt^2 5~2 9it l p^-^-^^r^^^^^ 

[0 10 93 
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<d^z (onmmfe^mt. z'vy%?y* 2 4 j3.ttFjt««2 7, 291-11^ 

g&22, -feW#2 3;J3J:tfDOFF$!jfl?III]&3 lT'Hi$n§. 
[0 110] 

it^H2 5©Jtie©fei?)©m^ft« (A + B + C) -£&»J, &m$%2 6<Di&m 

ffifeftOffitt (A + B) ^&£>„ ttm^2 7 (Dit,m<Dr=.^<om^mt 
B-e&»j, itie#|2 8(Z)itie©fe&©m^'fil«iT**>So ftt, ifc$*#§2 9© 

}tm<Dt=.#><Dffi7&m&0'Z2bZ> o A+B+C< N (N&^t^T^) 

£ 0 

[0 111] 

h75^t9 h£*lTV^V^ffiT'fcl, DO F Fffifflm$&3 1 &, £ 

1 3fci^K7^7tl 2tc2*1-£>#^*g^g-!§ (/DOF F H§-Sf£J:tf/ 
DOFF2ff) £n-^;wc@5£-f- <fcoT, ni/^f'Jyi'i^U^i 

© YX^f^?:/W KJl/JCHJfeU, 1 1/^^ 2 3 AfiDMf f l:^>f ( 
" 1" ) #»*3*lSJ:5lCffcjrr<5 0 STARTft^A*§tlfct, FR| 

[0 112] 

FRm-%tfxJji*frz>£.#yy%yy* 24ic (n- d ^yt^ h^tis 

0 J«^> ^7>*'?>^2 4tt, fi^#fB# (LPff) ZbVlfizLT#y> 
*^>h-T-5o Jt^2 5tt, ^7>^<?>^24©A7>hi^ (A + B + C 
) iC— grf &fcDOF Ff£fJ$J[lM&3 1KI — ^tfg#$:ffi+J-tS 0 DOFFH#|lIS| 
3 lfcfc, /DOFF lfg-^^«fct5/DOFF2M-^A^t ) lcn-L/^;i/Tfe-5^ 
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. #IK^A1 3A0/DOFF 1##£/W Is s<)MZWfe-? & a 3©^. ® 
1 1 lZ7jk?m&lZ. : &tL'3^T. ±T<DFmife<Dm)£l"<J\'tfV 5 (Vr +Vc ) 

^WLB^PMm&ltVT +Vc MAIS. Vr = 35V, Vc = 5VT*&*1 

au m^munmt4 0 vt^5 0 

[0 113] 

ifc$*3£2 6W:, ^'?>*'»^2 4(?)A'?>hi^ (B + C) JC— grT££D 
OFFi^3 1 IZ — %tm-% ZmiJ-tZo DOF F^im&3 1 fcfc, /DOF 
Flf^A>fU^t% *>^>. /DOFF2f^n-l/'<M'feStI©i: 

7>fA13A©/DOFFlf^5:n-^;i/}:®StS„ z<Dffim. Hi lie 

m-tmmiz^t^^x. □^fu^m^M 0 &«ffiMm»uffiuc 

[0 1 14] 

DOFF®»0g&3 Hi, irl/^^ 2 3^©3g^«#&n- 
b"*/!/ ("0") ^I^tlSi^iCfg^tS. 
[0 115] 

8tliep;&nSJE#vr +vc {c^fbbfc^^e.«£E^PP*n^ffiic^s^"e©»i 
m$. 2 4<D*vyhmtf taj iifrfig^jra-e&y. hi 45c 

[0 1 16] 

Jt«#2 7 tt, ^>Af^24©A'?> h-fittfCtC-gC^S^DOF FISH 
^HUS&3 llC-^-^Srffi^j-rSo DOFFOTE!&3 1tt, /DOFFlff 
^itf/DO FF 2###£%icn- I^;i/^&£^<z>h^cj£i{#i2 7^e> 

OFFlff 5:A>fl/^;HCl^t5 0 z:©^. H 1 l ic^-rwgUcfc 
T, ^T©?!liiCDiEl/^^{iV3 (Vr -Vc) £ fc, £T©?ftt 

H©«jEU"<;W±V0 -£&&;fre>, ^T©M^}C*f-r-g>^^EP*n«jBEttVr -V 
c £&-g>„ Mill Vr = 3 5 V, Vc = 5 V T'&JUi, ^ H ^PPJD«JBEii 3 0 V 
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[0 1 17] 
[0 1 18] 

Jfrf£3§2 8«U 2 4<D3jyy hmtfl fC-grTSilDOFFftl 

^HFS&3 1 }C-ifi:^$:m^J-rSo DOFFH«3 1H /DOFFlif 
#/\>f i//<;i/T% fro. /DO F F 2i^n- l^^;i/"T?fes^M©i:^JCitgc 
§12 8^e>CD^#-^Sr^^. ££>IC LP<fg-if#A;fr£*l<5£u -fel^#2 3 

o 

[0 1 19] 

itm^Z 9«U 24©A-?> h-fStfOfC— itStDOFFM 

wms&3 i jc— ^M-^&m^j-r-So doffothi^3 n±, /DOFFiit 

#/\>r i/^;i/T% fro. /do F F 2fi#tfn- i^;i/-e&£$faffi©£^c.fcfcige 

3 £J:tfffF^A 1 2A0/DOFF 1 fg-%lS <fctf/D O F F 2f§#£/W 1/ 

^[ci^ts. i&Sfn!aj&2 2^©v*^«^£n-u^;wcH5gu 

o. 5^>r>^mimjs&2 i©m*^M#-^i:^sj:e)C-rSo t^ot, mm&m 

*&3*l£ 0 ^©fc^. 5T>«JEttVr +Vc , *:7«BettVr -Vc 
[01 20] 

m&mtiams.tfvr - vc c^tbfe^^e>^->/7f-7{c^DfemjE^^s 

[0121] 

Se>lC, ?rJK^-fAl 3 fcff K9>f^l 2'\©**a%*i^«-9T»*)*/DOF 
F HB#fc/DOF F 2«#fc#il%>JC/W l/'We&SttJfiT?, it«i^2 9fr 
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h-TStil^lC, /DOFF lfg-Sf £/DO F F 2fc-£fc £ £%Kn- L"<;wc 

A # £ *i £ £ T* ^ © ^ffi £ & ITt § o 
[0 12 2] 

APT«»K5>f^SMv^Tv #5Bif! JC £ 3 *S epfln&ag K «fc « ttJBffc £ H3i T? 

[0 12 3] 

mammviz. m-%mmm& 1 4 ««m#ji*h§#t*&£ s e Lfft,a}*t 

tiif 1 5 fci:tf;*-f ^®j& l 6#ggtfP>;ftTV^ 0 «»&1Kl 
lOSJEl/KM^SVLCD 2 £gy&-5j|gT&£o Z.<Dmt&<D1&MT?lZ. MM 

[0 12 4] 

VLCD 1 &mm<DW&i&&mziStf2>*y 4 mB.V 5 (Vr +Vc ) {C 
*B^-t£«ffiT*&& 0 VLCD2%|^ilCV5 (Vr +Vc ) {Cffi^ £«;ET* 

VLCDlilM&SiT^y, M^.tfVLCD1^4 0VT^5i^C 
VLCD2A52 4 V £ <k o fc«JSEiBT*&£o x-T y ^Ef» 1 6 It. «9X8t 
ElS&l 4^&©SE Lfg-^lCjSCT, VLCDltVLCD 2 © o *><D V^jH** 
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[0 12 5] 

1, SISfniiIS& 2 2 , ^^^7>^24, J£^#§2 5-2 9 h7 

1 ©^J6©^T*tt#^ELfe-fe l^? # 2 3 tCft*-T|&3l*miii&2 3 AtfMWbft 
[0 12 6] 

&»c, si 7<d*>( ^>>fm*:0m^TMmz^^Tnm'?z>o t.z-v?^ 

2\Z^-t ^m^nmm^ (/DOFF lf^it?/DOFF2f^ 

®{&i ifr%<Dm^mizmtDbirm&m%itottm£.tez> 0 M^^tf 

DATAf#l:/\>f l//<;i/5:H^-rSfe«)JC, |&3lftl[Hl!&2 2A07X^if^ 
J:t?Ma^JHIS&2 3 A'\(DV*^#-i§-S:/\>f l/^/MCHfef*. STARTff 
««A*S*lfclfe. FRM##A;fr2*l<5i:> h^^^HIJi&3 0 1C&V>T. 

^$-h77^ty h$ti<5o FRtttt7 is-j±mmmzAj3Ztiz>o 

[0 12 7] 

FR#4|^A;tj£*l£ 2 4 IZ (N-l) ««^y-fey hStlS 

„ fitlft. ##>3tJ* >*24tt, fr«J#fe-& (LPf^) h-TS 
o Jt«!#2 5tt, ^7>*7>^24©A7> W (A+B + C) JC— 
tDOF Ftff^EIj?&3 1 DO F F«»ia»3 1 tt, /D 

OFF lfg-Jffc.fctJv'DO F F 2 f§## £ % iC illicit 
f^2 5^f,0-if^5:^ £*>}C. LP^A*S*l*^ ^JF^^t 
13ACD/DOFFlff §:A-fl/^l/fC@tt5 0 ZL£>$gljl. H 1 1 
«C%»fc-3V*T, ^T©^Jii0iffiUWV5 (Vr +Vc ) £fc 

I 

! 
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mtVr +Vc t&S 0 Wx.it* Vr = 3 5V, Vc = 5VT*&*U£. Ii$jjD 
«ffi»4 0 v-e&So 
[0 12 8] 

ifcf^2 6H ^>*-?>^ 24©^J«?>M^ (B + C) lZ-$CtZ>}lD 

oFFM^ia{^3 i ic— gt-d-t^ffi^j-rs., DOFFfjingiS3 ni, /dof 

f ifg-if#/\>f fro, /DOFF2f^n-l/^f ^Stlffli: 

^-fAl 3A0/DOF F lm^ZU- WOMZWfe-tZo ZLCDffi^ 0 1 1 JC 
[0 12 9] 

, ^>^I'?>^2 4C!)A')>hi^ r A J *t:M<Z>JTOT& *K 017iC^-T 
[0 13 0] 

$nai&3 i ic— ^:M#$:m^-tSo BOFFmmm^s nt. /DOFFitt 

fe«fct?/DOFF 2M-^^i: : focn-^^;i/ , r^>s^©i:^{cjt^2 7fre> 
<0— 3 LPte##A;&£*i£4:, ?!IF7>f;n 3 WD 

OFFlff S:A>f^^{C@gtS 0 S E L#-if£/W l^;WC@Jg-r 

S„ 01 5lC^-T^-f >y^mg&l 6«, S E L##frV\>f U^WC&ofcZlhJC 
J&DT, «M^ttl 5*^©VLCD2 5:MbT^F7>fAl 2£J:tf#IF^ 
JAl 3 tC£y&-f-£#cffiK&£ 0 01 1 ^"tH^lC^ilo-V^ £ 

Ttf>#im'i§<Z>«JEl"<;WiV 5 (Vr +Vc ) ^T©ffM©« 

BEw</i/ttvo T'&zfrb. ±T<DmmizM-tz>W.&®itommzvr +Vc 
So l^u zKD^pg^tt, se L-fi-^^/\>r u^;i/-e$>s^e>?g^PPin«iE« 

VLCD2t^'J, Ui2>y hgPfe ^^Jli^i&T'MVN&nsaS^Vr +Vc 
( = VLCD1) ttemteZo Vr +Vc = 24Vt'fe5. 
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[0131] 

epmmmtfmmm. eptuftmzmt l v l c d 2 ^Mm^ $ *i 

zfeofflmiz. fvyjjyy* 2 4 bWft r Bj 3ifrra©aBiarc&y 

, 01 7{C^"TJ:e)C I©I^AW»Si:^Sc 
[0 13 2] 

Jt^2 8ttU ^>*f>^2 4fiD^-!7> htAU|C-g(tSi:DOF Ff!| 

ffinaxis 1 iz-mm^zmxtZo doffm^hii^3 1 /doffi^ 

^o, /do ff 2>fg##n-i^;i/^&£^M©£^K:jfc3gc 

3 A^©V>^^##S:n-I^"<;HC@^bT, DATAfffcttiif-^S: 
[0 13 3] 

HM^2 #vyjtjyy*2 4 <Z>#?> Mt#0JC — gttS^DOF Fffl 

W08&3 1 lZ-mm-%*&ijJ-?2>a DOFFMi@U3lH /DOFFlf^ 
#A>f K^T?, fro, /DOFF 2m^tfU-\s<J\;T;&&-Vm<D££iZ&m 

m2 9frt><D-mim^z$:tt. $e>ic, lpm-^# Artist, juk^ai 

3 feJ:^F7>f;U 2A©/DOF F lfffiJ:t?/DOFF 2fi-!f 1/ 

Al 2fcJ:t*#IK9>f Al 3 1C&, ttStglKl 5fr£>VLCD 1 

i&3S#ill!{&2 2/\<Dvx*M-^£n-i^;i/lc@)£u 0. 5 

^>f >^mms&2 l^ffi^tfM^ii&s^ici-So e^oT, iMftfgi&icj: 
o t d a t A*§-s§- nMm^icm v fcm^tfte s r f u ^ i/ y tfu-&mi&-z n 

So Z.(Dtm. ytymmitVr +Vc % t7tffiiiVr -Vc £fc& 0 
[0134] 

•7izfcVfcmmz&z>iLT*<Dmffite. ftvyjtjyy* 2 4 h-ffitf rcj 

[0 13 5] 



3 5 
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F if^i:/DOFF2f-fi:^i: : b{CA>f l/^;i/T*&£^MT?, Jfc«*2 9^ 
^>^M#^m*$tiSi:> DOFF«»@»3 1 tt, X#- ^77^6^^ 
h-r-5hfc%{C, /DOFF Hg#fc/DOF F 2##fc £ £%fcn - WOVIZ 

##£<fctfD ATAff$:M l/^;WCM-t£„ fbt, i^lC STAR TM# 
[0 13 6] 

^z:fcji)^f§Miti:/DOFFffi:?:^t5z:i:fcJ:oT, 'Jt^Mi 

7h'J ^^^SSTNtI^l^$:Iinfe«)CDIAPTI»h*7>fAI:ffl 
[0 13 7] 

jj ;i/ n - >y * $s iz & «BE(Z)ig$a £ ftSCD-fit 1? £ £ <k 5 lc#j£ $ ti t=. & 

„ u-fey hmz&v&^&<DMm&&M<DmzmfeT*&z>&?izmi&vT%j:^ 

o 

[0 13 8] 
[0 13 9] 
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m^Xm 1 ~« 3 ©«»<B:R3 SK£ Lfctf, Jt1E©#H;&£©7£ffiti:!igifrI£S© 

-iiit-feot, te©#j*©«tt£iit&ii^*r<&;i lp 
. *©«^ .tyffijgisaoD^Dy ^##&fflvx*itf, ±&<D&nmoi&m<ni& 

[0 14 0] 

©mffitfPPflllStlfetf. -£*l-£*l©«PglC;J3V*T, g(g©j|fi^te#^l^iE©,* 

£ A©/\°;i/x ii £ BJfln*r * * ? Jc b T % «t v\„ 

[0141] 

Mfr e> 7 * - :& /l/ n - <y # * tt 7 * - * /!/ 3 — y 9 £. zf V-r - © # H:RJBfc& 

[BiB©ffi#feSiii!] 
[02] nwj y^«S*^©«ffi*WT«©iEltx^^ h;i/©M;£^ 

^wwh. 
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0 
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[0 3] m3<DM&/VVX(D$}tiamm$:3. 3msectlfc|^0'Jt>)/ 

[04] 3i/xf'j v ?m&*m^t=.mBi^*)v<Dmm&z*-*mmm* 

[0 6] «BE/\°;i/;* Lfc»^©^«Hg|l&^rgililf0o 
[0 7] «EA/i/;*<Z>fB«:*g< bfe»^©||«|g*S:^-r«9!H. 

[0 9] Mfr^JflH Sr^-t * >f 3 > ^0c 

[010] I APTre^K^^/toftrtBSrSlwrsfcaxoSiWH- 
[011] iW«r«#i:PPin«ffifc©M«€:3a«"r«WH. 

[012] m&mMmmvmi&mM&mmzm-r-Juv 

[013] mi ©lli6©^JBK:fettS«#*t!IIlI»©**«&n%-r^ , n *y * 

0o 

[014] «-&a5siia»(Z)»f^s:a%-r*>f ^^^h. 

[015] ttMft&SOft 2 ©^©^JBSr^-r^n y * B. ' 

[016] »2©iiii©^«tcfettsB«3g»ia»<z)*«ffiS:^'r>rny ^ 

0o 

[01 73 m#^mj^©m#$:^-r3f>r^>^0o 

[01 8] nisx^v y ?mm<Dmm®iM<D-M%:7jk-*w>mmo 

[«F-*©8W!] 
1A, IB 

2 A, 2B ttS 

3 a, 3B Ts&*mm 

4 &Hfflf» 

10 (tffift^*^) 

11 «#iW»E» (3>hO-9) 
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12 fxF^-* 

13 #IK^-fA 
1 4 

1 5 MWl^W: 

1 6 x-f y^m® 

21 o.. 5 v-f >&Lttim& 

2 2 HSfDEil^ 
2 3 -fe 

2 3 A &£fria% 
24 

2 5-29 itm^ 

3 0 x^-h^^^ms& 

3 1 DOFF1MEIJ& 
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[S3] 




[04] 



1 A : H-jTMWl 
sr^2 A : MM 

4 : msMam 

.3 B : iitf^illi 

2 B * §fi 

J B : X^TMm. 
^5 : %$m.to 
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[H8] 
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FR 



fT 
K 

1 2 



1 3 



1 0 0 



[09] 
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[01 0] 



V5 
V4 
V3 
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V1 

VO = (GND) 
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